EU electricity liberalisation remainsa essential energy reform programme, in scale in any other major region of the world. While other regions of the world have seen major pauses to their energy market reforms (most notably in the United States), the EU in the form of the European Commission, continues to press ahead. Electricity market power in Albania is in a difficult situation as a consequence of the lack of the adequate home-brew electricity resources and the great dependency from the hydro resources, inadequacy of the interconnectionscapacity with the neighbouring networks of electricity power, the considerable technical and economic barriers, and the difficult financials. In countries where no "official" power pool has been set up, different kinds of privates" entities, e.g. generators, distributors, traders, large consumers, stock exchanges, system operator etc. or a combination of them, have promoted the creation of PX-s. The idea is that because electricity is a homogeneous product, standardized contracts can be traded on organized marketplaces. Since such an initiative was not forbidden by any law or by the European Directives many project have emerged in response to different motivations. This process in Europe, known as the liberalization process, has had a wide impact on the European electricity industry. Electricity market liberalisation is the opening of the market to competition; the extension of vertical unbundling of transmission and distribution from the generation and retailing; and the introduction of an independent regulator. The focus of this project is an analysis of the role of electricity PX-s in the recently liberalized electricity markets of Europe. In the context of creating "a" competitive electricity market at a European level, the key questions considered are the functioning of these PX-s with respect to electricity characteristics, market design and regulatory framework.
Introduction

Background 1.The reasons for liberalization of the electricity industry
The motivation for electricity liberalization differs slightly between countries; however most of the countries share common ideological and political reasons regarding disaffection with the vertically integrated monopoly model of the past and a strong belief that the success of liberalization in other industries can be repeated for the electricity industry. The introduction of competition in the electricity industry has been justified by the perceived benefits of introducing market forces in an industry previously viewed as a natural monopoly with substantial vertical economies. Therefore the motivation behind electricity liberalization is to promote in the long run efficiency gains, to stimulate technical innovation and to lead to efficient investment. Liberalization requires that the market is not dominated by natural monopoly characteristics. Changes in generation technologies (Hunt, 2002) and improvements in transmission (Stoft, 2002) have removed the natural monopoly character of the wholesale power market. The case of the electricity industry is especially interesting because since the beginning of the nineteen nineties economies of scale have ceased to be the rule in the generation portion of the industry. For many years, the generation part of the electricity industry was considered to be a natural monopoly because of the economies of scale that could be obtained by using large power plants, and until the early nineteen eighties, the optimal size of generating units increased continuously. Indeed, for some fifty years the trend was for larger power plants. Then, it came new technologies like the combined cycle gas turbine and the optimal plant size for electricity generation fell dramatically. These smaller and cheaper generating units have removed the natural monopoly characteristics of generation and allowed the introduction of competition at the wholesale level. This revolutionary change has had a central and important impact on the barriers to entry in this industry, which has led to changes on its industrial organization. Even if the changes in generation technology have reduced significantly the minimum efficient scale of generators, the improvements in information technologies with respect to transmission operation have played the most important role in creating a separate competitive wholesale market. Indeed, technological progress in aggregating physical flow and in the operation of large networks dispersed over wide geographic areas with a very high level of accuracy has played the most important role separating generation to transport.
The liberalization process in Europe
The objective of the European liberalization process is to open gradually electricity markets to competition to improve the general efficiency of the electricity industry, which in turn will improve the efficiency of the European economy as a whole. The electricity industry is one of the most important of Europe"s industries. This sector is critical since it has an impact on all other sectors because electricity is vital for all economic activity. Hence, in a competitive world context, the competitiveness of European industry is strongly linked to the competitiveness of its electricity industry. Liberalization of the electricity industry was part of the tools chosen by the European Community to ensure its energy policy objectives, i.e. security of supply, competitiveness and environmental protection. The origins of this approach go back to the Treaty of Rome (1957) which instituted the common market, and to the Unique Act (1986) . The opening to competition of the electricity industry happened later than in other industries, where the aim was to create a single EU market by 1992. The liberalization process really started in Europe in 1997 with the Directive 96/92/EC and the Directive 2003/54. The Directive defines common rules for the gradual liberalization of the electricity industry within the scope of the concept of a unique EU market as defined in 1985. The Directive was the result of several years of negotiation between the EU Union Member States. It defines common rules for generation, transmission and distribution of electricity. The stated intention of the liberalization process was not to achieve the creation of fifteen liberalized national electricity markets but one common EU electricity market as part of the EU"s single market general objective.
Main text:
2-1 Market Analysis 2.1 The European legal framework 2.1.1 EC Treaty The trading of electricity in Europe is subject to the general rules of the EC Treaty. This Treaty has been amended several times but electricity, and energy in general, has not been one of its main concerns. The origins of the EC Treaty trace back to the Treaty of Paris, which was signed in 1951, and which laid the foundations for a supranational coal regime with the establishment of the European Coal and Steel Community (ECSC). Following this Treaty, the European Atomic Energy Community (EAEC) was created with the Euratom Treaty. The ECSC and the EAEC were responsible for the common coal and nuclear policy. The European Economic Community (EC) was established in 1957 with the Treaty of Rome. The objective of the EC was to create a common market. The EC Treaty included additional provision for agriculture and transport but nothing about energy and a fortiori for electricity. The process toward a common market was accelerated in 1987 with the entry into force of the Single European Act, which amended the first three Treaties and established the objective of an internal market by the end of 1992. Finally, further amendments were made in the Treaties of Maastricht (1992) and Amsterdam (1997) . In general electricity is subject to two main principles of the EC Treaty. One, electricity is subject to the rules governing the free movement of goods, persons, services and capital. Two, the electricity industry is also subject to the EC competition law, in particular those provisions related to cartel and market abuse. The general principles of a single European "internal market", rather than many separate markets for goods and services, were established in the Single Electricity Act (EU, 1987) . In this document, the single market is defined as the backbone of economic integration. The aim of the single market is to increase European economic growth by opening up national markets to competition, and thus improve overall competitiveness and raise standards of living. Following this general document, the European commission published a working document on the internal energy market (EC, 1998) which was explicitly aimed at fully integrating the separate national electricity markets throughout Europe. The conditions for price transparency towards large electricity and gas consumers are defined in 1989, in the Directive 90/377/EC. This Directive was the first step toward the liberalization of the electricity industry. However this price transparency Directive was too weak to create competition in the electricity sector. 2009 concerning common rules for the internal market in electricity. As regards electricity, where the roll-out of smart meters is found to be cost-effective, at least 80 % of consumers must be equipped with intelligent metering systems by 2020.
The EU Directive 96/92/EC
The EU Directive 96/92/EC (hereafter the Directive), liberalizing the electricity sectors within EU members States was agreed in 1997. The EU directive defines common rules for the generation, transmission and distribution of electricity. The Directive covers the gradual establishment of a single internal electricity market by opposition with 15 liberalized national electricity markets. First, Member States are obliged to open their national electricity market at least a minimum share of it. This means that eligible customers must be able to choose their supplier. The generation activity is totally free to promote competition as is the construction of transport lines. Finally the operation of the transmission network has to be independent from generation and distribution, at least in management terms, in order to insure transparency of the market and avoid discrimination. The Directive removes the monopoly any incumbent may have for the construction of new power plants to promote full competition in the generation sector. The Directive gives two options for member states between, an authorization and/or tendering procedure for the construction of new generating capacity. Under the first option, member states have to define public criteria and procedures. Then companies willing to build new power plants have to go through an open and impartial procedure to decide whether they are allowed or not, to build their unit. Under the second option, a specific authority designated by the Member State defines the needs for new investments and solicits tenders. The tenders are then assessed using an impartial procedure. In relation to transmission, each Member State must directly specify a transmission operator and the main role of the system operator is defined, i.e. generation dispatch and determination of the use of the interconnectors. This part of the Directive implies that the system operator must dispatch power plant on a nondiscriminatory basis between incumbents and new entrants. The goal of separation between generation and transport is to insure transparent and fair access to the network in order to avoid discrimination and cross-subsidization between consumers (eligible and captive). Distribution must follow the same principles as transmission with regard to nondiscrimination. The Directive specifies that, in particular cases, the tariff to supply customers may be regulated. The important difference for distribution is that Member States may impose requirements on distribution companies in order to meet specific public service obligations. Given the call for separation of activities, the Directive also mandates unbundling and transparency of accounts. Hence, companies with generation, transmission and distribution activities must present a separate balance sheet for each activity. The objective of this accounting unbundling is to avoid any cross-subsidization between different types of activity. The central aspect of the Directive is the model of third party access. The idea is that owners of the network are obliged to allow producers and consumers to have access to their network to trade in accordance with the objectives of transparency and nondiscrimination. The Directive includes three models: negotiated third party access (nTPA), regulated third party access (rTPA), and the single buyer model. In the first model (nTPA), consumers and producers must be able to negotiate access to the network with the system operator. In the second model (rTPA), the prices for accessing to the network are regulated and not subject to negotiations. Prices must be publicly available. The system operator may refuse access to the network for technical reasons but such a refusal must be supported by a valid explanation of why access was refused. Finally, in the "single buyer model" a nominated entity acts as the only purchaser for all electricity. The Directive specifies the extent of market opening, this is defined as the percentage share of the electricity market that should be opened to competition and defines thresholds for market opening. States. This Directive establishes common rules for the generation, transmission, distribution and supply of electricity. The Directive, which amend and recast the earlier electricity Directive, includes provisions for the legal unbundling of the transmission and distribution system operators, consumer protection and the establishment of independent national regulatory authorities. Moreover, the Directive aims to reduce the risk of market dominance and predatory behavior and to ensure non-discriminatory transmission and distribution tariffs and network access. Furthermore, it establishes provisions for the unbundling of transmission and distribution operators and establishes labeling requirements for electricity suppliers regarding CO2 emissions and radioactive waste from electricity production and the contribution of each energy source in a supplier"s fuel mix. Also this directive, it is forecasting that the full market will be opeed by July 2007.
The Directive 2003/54/EC
The Directive 2005/89/EC
On 18 January 2006, the European Commission published Directive establishes measures aimed at safeguarding security of electricity supply so as to ensure the proper functioning of the internal market for electricity and to ensure: (a) an adequate level of generation capacity; (b) an adequate balance between supply and demand; c) an appropriate level of interconnection between Member States for the development of the internal market. 2. It establishes a framework within which Member States are to define transparent, stable and non-discriminatory policies on security of electricity supply compatible with the requirements of a competitive internal market for electricity. This directive establishes that Member States shall establish a regulatory framework that: (a) provides investment signals for both the transmission and distribution system network operators to develop their networks in order to meet foreseeable demand from the market; and (b) facilitates maintenance and, where necessary, renewal of their networks. This directive contained :"security of electricity supply" means the ability of an electricity system to supply final customers with electricity, as provided for under this Directive; "operational network security" means the continuous operation of the transmission and, where appropriate, the distribution network under foreseeable circumstances; "balance between supply and demand" means the satisfaction of foreseeable demands of consumers to use electricity without the need to enforce measures to reduce consumption. Member States shall ensure a high level of security of electricity supply by taking the necessary measures to facilitate a stable investment climate and by defining the roles and responsibilities of competent authorities, including regulatory authorities where relevant, and all relevant market actors and publishing information thereon. The relevant market actors include, inter alia, transmission and distribution system operators, electricity generators, suppliers and final customers.
The Directive 2009/73/EC
On 21 October 2009 the European Commission published Directive establishes a framework for the setting of Community ecodesign requirements for energy-related products with the aim of ensuring the free movement of such products within the internal market. The ecodesign of products is a crucial factor in the Community strategy on Integrated Product Policy. As a preventive approach, designed to optimize the environmental performance of products, while maintaining their functional qualities, it provides genuine new opportunities for manufacturers, consumers and society as a whole. This Directive provides for the setting of requirements which the energy-related products covered by implementing measures must fulfil in order to be placed on the market and/or put into service. It contributes to sustainable development by increasing energy efficiency and the level of protection of the environment, while at the same time increasing the security of the energy supply.
The implementation of the Directive
The Directive was implemented into national legislation using different approaches and different paces. However the most important options of the Directive were chosen in a similar way throughout the Members States resulting in similar arrangements. In this section we focus on three major aspects of implementation of the directive: third party access, market opening and the transmission system operator. Third party access (TPA) is one of the important points of the EU Directive. Hence it offers three ways to insure non-discriminating conditions for access to the network: regulated third party access (rTPA), negotiated third party access (nTPA) and the single buyer procedure. With the exception of Germany, which choose nTPA, and Portugal, and Italy who opted for the single buyer procedure, all countries have chosen rTPA. Members States have opened their market to different extents. Some countries like the UK, Germany, Sweden and Finland have opened their market at 100%. Spain, Italy, Belgium, The Netherlands, Denmark and Luxembourg have opted for an opening schedule that is much more rapid than that imposed by the Directive. Finally, Greece, Ireland and France have opened their markets to meet minimum requirements. Since the autonomy of transmission system with respect to producers was an essential condition for compliance with the obligation of transparency and nondiscriminatory access to the grid, most Members States have created an independent transmission system operator (TSO). However, the level of autonomy differs and can be differentiating in three categories: ownership, legal and management. Thus, the UK, Finland, Sweden, Spain, Denmark, Austria, the Netherlands, Portugal, Greece, and Italy have appointed a separate legal entity as the transmission system operator. Belgium, Germany, and France have appointed TSO, which are independent in management terms. In France, the TSO has management autonomy while in Germany the unbundling is limited to separate accounting. These three aspects, third party access, market opening and unbundling represent the main criteria for implementation of the directive. The Directive grants a lot of freedom to Members States with respect to market organization. The Directive only lays down the general conditions that should be in place to assure the creation of a single electricity market but refrains from designing a concrete market organization. The Directive dictates the main principles for the development of competition through vertical separation (i.e. unbundling) of previous integrated monopolies, remove barrier to entry into production and distribution etc., but leaves each country with the freedom to decide modalities and to design their electricity markets in details. Hence, the EU Member States are radically changing the structure of their electricity industries following the Directive without strong guidelines on how to organize the details of their markets. The second report from the Commission to the European Council and the European parliament on the state of the energy markets recognized that the directive only provided a general framework for the creation of a single market but that the creation of trade facilitating mechanisms is essential for the success of market liberalization. However no indications were given about the design of such "trade facilitating mechanisms" or for the trading of electricity in general.
Case studies/application functionality 3.1 Market Monitoring and Analysis in Practice 3.1.1 Approaches to Market Monitoring Units
Different countries have taken different approaches to the issue of how to monitor their electricity markets. Practically every country which has liberalized (very soon even Albania 1 ) its electricity industry has an economic regulator for the industry. The economic regulator often has some overall responsibility for the state of the electricity wholesale market, but does not necessarily carry out the detailed monitoring itself. In many cases, the body set up to run an electricity market was required to set up a market monitoring unit when it was established. Typically, these units are located within the market operator and have access to its data, but are given some functional independence to ensure that they cannot be captured by the operator. This might just imply direct reporting lines to the operator"s board, but many monitoring units are headed, or at least supervised, by independent expert committees. It is easiest to obtain information on market monitoring where a formal unit has been established in this way. If a transmission operator does not have to give market-monitoring information to its regulator under a legal duty, it may still have a financial incentive to act against market power. While an independent system operator has few financial resources, and can only pass the costs of running the system through to buyers, a transmission owner may be exposed to some of these costs. Other transmission companies may not face an explicit incentive scheme, but could find that they cannot pass cost increases straight on to consumers. In these circumstances, they also have an incentive to cooperate with regulators to combat market power that could increase system costs. However it is organized, how a market monitor is effective. Some features can be:  A forward-looking process can seek out small flaws in the market design or market structure before they have time to become significant market failures.  Support from the regulator is important if the unit is more than a commentator on market events, and obtains a response to the issues that it identifies as important.  A consistent approach will help to ensure that the market monitor"s actions are understood by all market participants, and that they do not act in undesirable ways because they did not understand the likely consequences  A transparent approach, releasing data on a timely basis (whether submitted to or produced by the market monitor) will help to promote confidence in the efficient operation of the market, and can aid the market monitoring process as well. Allowing outsiders to perform their own analyses may aid the detection of market power.  Independence of the market monitor is the best way of avoiding the risk that its analysis would be distorted to favor one stakeholder over another. While the details vary from market to market, the three key activities of a marketmonitoring unit are to:  Analyze the market on a continuous basis to identify potential problems that need more study, and to screen for undesirable behavior. In some markets, this can lead to automatic real-time mitigation.  Investigate any problems identified by its own screening, or by complaints from other stakeholders  Report on the results of its analysis and investigations on a regular basis
Data and Indices Tracked by Market Monitoring Divisions
There is no universally accepted set of market monitoring statistics and indices. In practice there is a large set of data and indices that are monitored on varying time scales.
The following groupings serve as a useful guide:
Market Prices and System Conditions
The level of market prices is perhaps the most obvious thing there is to monitor. However, a moderate market price can be a sign of market abuse if it comes at a time when demand is low. This means that prices must be related to system conditions; most importantly, the level of demand, but also the level of available capacity, and indicators of transmission congestion. Although not all these measurements are directly tied to a particular index of market power, they can sometimes indicate irregularities in the market that may be symptomatic of market power problems. Furthermore, such data may also facilitate the development of other standard metrics of market power. These statistics are typically reported on a monthly, seasonal, and an annual basis, but should be collected for every period in which the market is operating. We can differentiate between the raw data collected by the market monitor, and the statistics that are subsequently derived from them. The raw data can include:  Prices  Demand Conditions  Capacity Availability  Transmission Congestion Given that this raw data is available, there are some statistics that can usefully be derived and monitored for signs of any problems in the market such as:
Price Setting Analysis  Demand and Capacity Comparisons  Congestion Analysis 2. Market Structure Indices A second set of indicators relate to the market structure, underlying features of the market that will, in most cases, change only gradually. This means that some of the data need only be collected periodically, rather than on a continuous basis. The raw data in this area consist of information on generator market shares and on the price responsiveness of demand. That information can then be analyzed to give the pivotal supplier index and residual supply index:  Market Shares Market shares for each company can be collected, and concentration indices can be calculated. These can be based on shares of capacity, or of output. When output shares are used, these can be collected at various frequencies, ranging from hourly to annual; monthly and daily shares are also sometimes reported.  Hirschman-Herfindahl Indices The market share data can also be used to calculate HHI figures, on exactly the same bases as the concentration ratios.  Demand Responsiveness The responsiveness of demand to changes in price affects generators" ability to exploit a large share of the supply side of the market and drive up its price.
 Pivotal Supply Analysis
This can be performed in each of the hourly, day ahead and ancillary services markets.  Residual Supply Indices Similarly, these can be calculated for each market, including hourly, day-a-head and ancillary services. Having calculated these indices, the market monitor can seek to establish the relationship between the market price and these measures of market competitiveness. If it is possible to establish the levels at which market performance will be broadly acceptable, then these levels can be used as a screen for analyzing merger proposals.
Supplier Indices and Analysis
The focus of supplier analysis is on the behavior of individual suppliers who might have market power. In this area, the raw data consist of bid and outage information. The first transformation may be to produce reference bids, which indicate how each unit behaves in normal conditions. These will not identify a sustained abuse of market power, but a change in conduct in response to a short-term change in circumstances will be spotted. Furthermore, it focuses on identifying the circumstances, which must make a change in behavior profitable, and checking whether the generator"s behavior indeeds change in response.  Market bids The full set of bids to each organized market must be available to the market monitor, including prices, availability, and any technical constraints that are taken into account when setting prices.  Outages Data should be held on the number and duration of deratings, including the number of MW by which the unit"s capacity is reduced and scheduled & forced outages  Reference Bids These should be constructed for each market into which a unit normally bids (e.g. dayahead markets, real-time markets, and reserve markets), and can be estimated in various ways.  Bid variation Changes in the unit"s bids, related to the abuse of market power, can be identified by: -Deviation of bids from reference price levels. The number of suppliers in short and long term markets, in particular the number of traders who don"t have physical positions in the market, can indicate the level of confidence held in the market, and affects how easily a market participant can find counter-party for a trade.
-
The volume of trade in a market, relative to the underlying physical demand, is another useful measure of liquidity  Spot Market Exposure Undue reliance on electricity spot markets is likely to lead to bad results. We can measure this by monitoring: -The percent of load that is bought in under long term forward contracts.
The percent of load that is supplied by insufficiently unbundled companies with no use of market mechanisms  Competitive Price Benchmark Analysis Using a suitable model, it is possible to compute a competitive price benchmark.
The absolute level of this index can be an indicator of problems -Comparisons can be made over time, and with other markets  Net Revenue Analysis This analysis is used to compare revenues with estimates of costs on a medium-term basis, typically taking a year at a time. Comparisons can be between revenues and: -Entry costs (the full annualized costs of a new plant) -Exit costs (costs that could avoid if a plant was to shut down for a year) -
The cost of transmission alternatives to generation. These comparisons can be made for plant operating at a range of load factors, such as base load, intermediate and peaking plants. 
